and SIMAN (Pegden 1985) . In addition, several new simulaticn packages, including SIMFACTORY (CACI 1988) , XCELL (Conway and Maxwell 1986) . and MAP/l (Miner and Ralston 1986) have been developed specifically for management analysts working at either microcomputers or stand-alone workstations. Thus a modern, educated manager can approve the use of desktop simulation as an aid to decision making with full confidence that his analyst will have the software and hardware tools available to do the job.
Research Objectives
The objectives of this research study may be stated as follows. The distribution of order sizes shipped was also determined to be a significant factor in planning for the analysis of the proposed shipping system modifications.
The same nine months of shipping data were tabulated according to number of units shipped in a release. Table 2 shows a summary of these tabulations as a percentage of total releases and as a percentage of numbers of units shipped.
Order size ranges of 8, 16, and 24 were used since modems would be overpacked 8 or 16 to a box, where possible, based on the reduced size of revised modem models, and the newly designed materials to be used for shipping these units.
Consistency of Order Mix
The consistency of the mix of orders shipped, with regard to part number families, was also analyzed.
No attempt was made to separate part numbers that basically differed only by the intended customer. Thus, for example, all model 102s were aggregated together, as were all model 2OZLPs. These data were fur- This method is described below.
Performance Measures for the Experiemnts
The performance measures observed for both experiments are listed in Table 3 . Thirty days of operation were simulated, using identical order sets for Experiments 1 and 2. In this way, positive correlation was induced between the experiments so that any differences observed could be attributed solely to the different ways in which units were generated for allocation.
The results of these experiments are presented and discussed below.
SIMULATION MODELS FOR THE TWO EXPERIMENTS
Four separate program segments were written and tested to develop the simulation models used to execute the two experiemnts described above. Each of these segments was written in GPSS/PC using an IBM PC/AT. The program segments, described below, are: (1) shipping orders generator: (2) laser scanner/CRT allocation system: (3) unit generator for Experiment 1; and (4) unit generator for Experiment 2. First, the data reduction necessary to make these segments operational is discussed.
Data Reduction to Determine Simulation Parameters
Three criteria had to be met in building an order generation process to emulate the actual pattern of orders being filled by the firm's finished goods allocation system. These were:
1. The number of orders per day should reflect the average number of orders expected, given the production/shipping levels that were to be simulated. The data reduction represented by Table 4 provided a set of simulation parameters that met Criteria 1 and 3 without requiring such large numbers of parameter inputs so as to be intractable. Tables 4 and 5 were represented in the simulation programs by a complex network of GPSS Functions.
Shipping Orders Generator
The program segment for generating shipping orders was written in two parts:
(1) a segment to generate orders according to the appropriate distribution:
and (2) Table 4 is included in the program presented in Figure  A -l in the Appendix.
The order size distribution generated by this program was validated in the following two ways:
1. By Units.
The percent of units falling into each family in the simulation data was compared to the percent of units falling into each family group historically (see Table 5 ). This comparison is summarized in Table 6 .
Even without a formal nonparametric test of the goodness of fit, one can see that the simulation data follows the historical data quite well.
2. By Orders. The percent of orders falling into each family in the simulation data was compared to the percent of orders falling into these same for the historic data (see Table 5 ). This comparison is summarized in Table 6 Hence any results from these assumptions would be overstated on the conservative side.
Therefore, if the results of this study were satisfactory, production management could assume that the system would behave under real operating conditions where system variation (in processing times) could be minimized.
The GPSS program written to model the scanner/ CRT system is presented in Figure  A- 
